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Offset Starter Generator Drive Utilizing 
A Fixed-Offset Dual-Arm Pivoted Tensioner 

Field of the Embodiments 

The embodiments are related to a tensioner for an endless power transmission 
belt in an optimal position when an alternator and generator and starter ("AGS") 
apparatus is driving an engine. 

Background 

Conventional automotive serpentine (V-ribbed) belt-driven front-end accessory 
drives consist of a driver puiley at an engine crankshaft, one or more driven pulleys at 
various accessories, and a spring-loaded single-arm or dual-arm pivoted tensioner 
puliey(s), usually located at least in the slack span of the driver/crankshaft pulley. The 
engine is started with a starter that engages and starts the engine, and then disengages 
once its started. One of the accessories may be an alternator/generator for supplying 
electrical power to the vehicle. In this configuration, a slack span of a driver/crankshaft 
pulley is the optimal location for the spring-loaded tensioner pulley(s) because the 
tension in that span may not be reduced by the span tensioning differences cause by 
the accessory pulley loads. In fact, the tension may be increased by the span 
tensioning differences caused by the accessory pulley loads. 

It is known in the art to provide a tensioner for an endless power transmission 
belt that is driven by a crankshaft, where the belt is employed in driving a sheave 
comprising at least one accessory, which upon being driven creates a slack side and a 
tight side in the belt on opposite sides of the sheave and the tensioner comprises a first 
and second support arm, each respectively having pivot means, first and second idler 
pulleys canied by the first and second support arms, respectively, and a pivot pin 
extending through the pivot means and pivotally supporting the arms adjacent opposite 
sides of the sheave with the first pulley engaging the slack side and the second pulley 
engaging the tight side to enable tensioning thereof and in a similar manner as 
disclosed in U.S. Patent No. 4,416,647. This reference is hereby incorporated herein by 
reference. 
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One aspect may be to provide an improved tensioner and positioning of a 
tensioner for an endless power transmission belt in an engine utilizing an AGS as the 
driving device. 

Another aspect may be to provide an improved tensioner that also provides 
dampening of the belt, and thereby assures smooth running thereof free of vibration 
and/or oscillation. 

Summary of the Embodiments 

A manifestation provides a system comprising a tensioner for an endless power 
transmission belt in an engine. The system comprising an AGS pulley and crankshaft 
pulley coupled to the belt, one of the AGS pulley or the crankshaft pulley operating as a 
driving pulley that drives the belt so that a tight span and siack span are created in the 
belt on opposite sides of the driving pulley. The system also comprising accessory 
pulleys coupled to the belt. The tensioner comprising first and second arms, each arm 
rotatably cx)upled to a pulley, the pulleys being positioned such that a first one of the 
pulleys is coupled to the tight span and a second one of the pulleys is coupled to the 
siack span. 

Another aspect may be that the first and second arms are maintained at a 
constant angle with respect to each other. 

Another aspect may be that one of the first and second arms forms a positive 
differential angle with respect to the belt and another one of the arms forms a negative 
differential angle with respect to the belt. 

Another aspect may be that when the engine is started v^th the AGS a torque of 
a resilient device is configured to be less than a counteracting torque generated by a 
ft)rce imparted by a first one of the arms rotatably coupled to a first one of the pulleys in 
the tight span and force imparted by a second one of the arms rotatably coupled to a 
second one of the pulley in the slack span, such that slippage of the belt is prevented. 

Another aspect may be that the tight span is located in an exit area of the 
crankshaft pulley and the siack span is located in an exit area of the AGS pulley. 

Another manifestation provides a method of utilizing a tensioner for an endless 
power transmission belt in an engine. The method comprises the steps of providing an 
AGS pulley and crankshaft pulley coupled to the belt, one of the AGS pulley or the 
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crankshaft pulley operating as a driving pulley that drives the belt so that a tight span 
and slack span are created in the belt on opposite sides of the driving pulley. The 
method also comprises the step of providing accessory pulleys coupled to the belt. The 
method also comprises the step of providing the tensioner with first and second arms, 
each arm rotatably coupled to a pulley, the pulleys being positioned such that a first one 
of the pulleys is coupled to the tight span and a second one of the pulleys is coupled to 
the slack span. 

Another manifestation provides a system comprising a tensioner for an endless 
power transmission belt in an engine. The system comprises an AGS pulley, a 
crankshaft pulley, and an accessory pulley coupled to the belt, such that, when one of 
the AGS pulley or the crankshaft pulley operates as a driving pulley to drive the engine 
a tight span is created on an exit side of the crankshaft pulley and a slack span is 
created on an exit side of the AGS pulley. The tensioner comprises first and second 
arms, each arm rotatably coupled to a pulley, the pulleys being positioned to be coupled 
to the belt on the opposite sides of the driving pulley. 

Another manifestation provides a system comprising a tensioner for an endless 
power transmission belt in an engine. The system comprises an AGS pulley and a 
crankshaft pulley coupled to the belt, such that when one of the AGS pulley or the 
crankshaft pulley operates as a driving pulley to drive the engine a slack span and a 
tight span are created in the belt on opposite sides of the driving pulley. The system 
also comprises accessory pulleys driven by the belt. The tensioner comprising first and 
second fixed-offset arms, each arm rotatably coupled to a pulley, the pulleys being 
positioned to be coupled to the belt on the opposite sides of the driving pulley. 

Brief Description of the Drawings 

Furi:her features will become apparent to those skilled in the art: to which the 
embodiments relate from reading the following speciffcation and claims, with reference 
to the accompanying drawing, in which: 

Figure 1 is a view of an embodiment of a fixed-offset tensioner in a system with 
an AGS pulley driving a belt in the system; and 

Figure 2 is a view of another embodiment of a fixed-offset tensioner in a system 
with an AGS pulley driving a belt in the system. 
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Description of the Preferred Embodiments) 

Reference is made to Figure 1 that illustrates a section of a front end of a motor 
vehicle engine, shown as an automobile engine, which is designated generally by the 
reference numeral 10. This engine utilizes an endless transmission belt 12 for driving a 
plurality of driven accessories and a tensioner 14 for the belt 12. The tensioner 14 may 
be a tensloner-dampener that may provide tensioning and dampening functions for the 
belt 12. The endless power transmission belt 12 may be of any suitable material type 
known in the art, maybe polymeric material. 

The belt 12 is driven by a driving pulley 16, which is operatively connected to the 
engine, and in particular is connected to the alternator and generator and starter (AGS) 
apparatus of the engine 10. Innovations in the automobile industry have led to engines 
10 utilizing the AGS as the motor for starting the engine 10 to eliminate a separate 
starter device required in the prior art. The AGS also powers, via the belt 12, a 
crankshaft through a crankshaft pulley 18 and one or more accessories through their 
respective accessory pulleys 20. During operation with the AGS as the motor for driving 
the engine 10, a driving pulley Is the AGS pulley 16 and the driven pulley may be the 
crankshaft pulley 18 or an accessory pulley(s) 20, In this an^angement, an optimal 
location for the tensioner 14 is adjacent a slack span 22 and tight span 24 on opposite 
sides of the AGS pulley 16, instead of the slack span 26 and tight span 28 on opposite 
side of the crankshaft pulley 18. In an embodiment, one of the accessories may be an 
air conditioning compressor powered while the engine 10 may be off, which might 
require the engine 10 to be de-coupled from the AGS pulley 16. 

The tensioner 14 comprises a base 30 coupled to a section of the engine 10, as 
may be known in the art. The tensioner 14 further comprises arms 32 and 34 and a 
resilient device 36, which may be a spring device, such as a flat spiral spring. The arm 
32 is coupled at a first end 32A to the resilient device 36, while the arm 34 is coupled at 
a first end 34A to the resilient device 36. The amfis 32 and 34 are positioned within the 
tensioner 14 so as to maintain a constant angle between them. Thus, the tensioner 14 
is a fixed-offset dual arm tensioner. Also, the arm 32 has a rotatably coupled pulley 33 
and the arm 34 has a rotatably coupled pulley 35. Further, the arms 32 and 34 are 
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pivotally coupled to the base 30 around point 42 via pivoting devices known in tlie art. 
In other embodiment the arms 32 and 34 may pivot around separate pivoting points. 
A first one of the arms 32 is positioned so as to fonn a negative differential angle with 
respect to the belt 12 and a second one of the arms 34 is positioned so as to fomi a 
positive differential angle with respect to the belt 12. In other embodiments, the 
opposite arm may form the positive and negative differential angles witii respect to the 
belt. Thus, the first one of the amis 32 will not supply any tension to the slack span 22, 
but assists the second one of the arms 34 and the resilient device 36 to supply an 
appropriate tension to the slack span 22. During operation, the tensioner pulley, maybe 
34, with a positive differentia! angle is located in an exiting span of the crankshaft pulley 
18 and the tensioner pulley, maybe 32, with a negative differential angle is located in 
the exiting span of the AGS pulley 16. 

Certain aspects of the tensioner 14 are met through configuring desired 
parameters for the tensioner 14. The parameters may be: the la^tion of the pulleys 33 
and 35, an angle between the arms 32 and 34, a length of the arms 32 and 34. the 
tensioner pivot point 42, and a torque and torque direction of the resilient device 36. 
An aspect of the tensioner 14 may be so that is has positive take-up of the belt 12, 
which is defined as a change in tensioner arm angle in the direction of torque of the 
resilient device 36 divided by a con-esponding change in a length of the belt 12. 
Another aspect of the tensioner 14 may be that when the engine 10 is running there is 
sufficient torque from the resilient device 36 to impart a required span tension at the 
pulley 35 in the slack span 26 of the crankshaft pulley 18 In order to prevent excessive 
belt slippage with worst-<:ase ao^essory loading. 

Another aspect of the tensioner 14 may be that when starting the engine 10 or 
powering accessories vwth the AGS, a torque of the resilient device 36 is low enough to 
be overcome by a counteracting torque generated by a force imparted on the pulley 35 
in the tight span 24 of the AGS pulley 16. This results in sufficient force imparted by the 
pulley 33 in the slack span 22 of the AGS pulley 16 so as to provide a required, desired, 
or predetermined tension in the slack span 22 to prevent excessive slippage of the belt 
12 with worst case crankshaft or accessory loading. 
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Another aspect of the tensioner 14 may be that the tension produced in the tight 
span 24 is used to tension the belt 12 in the slack span 22 where the amount of tension 
imparted on the belt due to this effect is dependent on the tensioner arms lengths, the 
differential angles (always of opposite signs), and the tension in the tight span 24 {a 
function of pulley loads). Due to this effect, the system provides a variable tension drive 
that imparts a variable tension based on the pulley loads, which is desirable because 
the belt tension should be lower v\^en the pulley loads are lower, and vice versa. A life 
of the belt 12 is also improved. In contrast, prior art devices are designed to impart: the 
required tension based on the worst case/maximum pulley loading, which results in too 
great a tension under less-than worst case/maximum pulley loading. Hence, the prior 
art systems have less than optimal belt life under these conditions. 

Another embodiment is shown in Figure 2, which contains similar elements as 
Figure 1 except the tensioner arms 32 and 34 are located on opposite sides of the 
crankshaft pulley 18 and the AGS pulley 16 is located in the entering span of the 
crankshaft pulley 18. In this arrangement, when the AGS pulley 16 is the driver pulley, 
the span between the crankshaft pulley 18 and the AGS pulley 16 is a slack span 124 
and the span between the crankshaft pulley 18 and accessory pulley 20 is a tight span 
122. The functioning of this arrangement is similar to the functioning of the system in 
Figure 1 , which will not be repeated for convenience. In this embodiment shown in 
Figure 2, a tension in the belt 12 varies based on the crankshaft pulley tension 
difference, whidi is in contrast to varying the tension on the belt 12 based on the AGS 
pulley tension difference depicted in Figure 1. 

The embodiments have been described in detail with respect to spedfic 
embodiments thereof, but it will be apparent that numerous variations and modifications 
are possible without departing from the spirit and scope of the embodiments as defined 
by the following claims. 
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